Study on accelerated evaluation system for release profiles of covered-rod type silicone formulation using indomethacin as a model drug.
The purpose of this study was to establish a method allowing rapid evaluation in vitro of the profiles of drug release from covered-rod type silicone formulation (CR silicone formulation), which releases drug for a prolonged period of time. Three CR silicone formulations containing indomethacin (IDM) with different release profiles were used in this study. The release of IDM was accelerated in a mixture of methanol and water (MeOH/water) compared with in phosphate-buffered saline (PBS) added by Tween 20 (PBS-based solvent). The velocity of IDM release varied depending on the composition of the MeOH/water. The change in release velocity was dependent on the solubility of IDM and the permeability of IDM through the silicone membrane. In all the tested formulations, the release rates of IDM estimated in 90% (v/v) MeOH/water were equally 14.6 times faster than those estimated in PBS-based solvent. Release of IDM from the cross-sections and lateral side evaluated by a bi-directional elution cell were accelerated in the MeOH/water in a similar degree. By introducing a common factor to shorten the time axis in all formulations, a fairly good agreement was observed between the two release profiles obtained in the accelerated MeOH/water system and the usual PBS-based solvent system. These results indicate that MeOH/water system enables to reduce the period for evaluation of profiles of drug release from CR silicone formulations in reflecting their release characteristics in usual PBS-based solvent system.